The overarching objective of this work is to develop and implement a robust, accurate and scalable numerical methodology for simulating air-water free-surface flow, fluid-object interaction (FOI), and fluid-structure interaction (FSI) phenomena for complex geometries, and with no limitations on the motion of the free surface, and with particular emphasis on ship hydrodynamics. The following specific research objectives were identified for this project: 1) Development of a theoretical framework for free-surface flow, FOI and FSI that is a suitable starting point for discretization with Finite Element or Isogeometric methods; 2) Development of computational procedures 
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